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— V2. A method for forming a film, the method comprising sputtering a target, 
wherein 

the sputtering target comprises a substrate and a target material formed on the 
substrate; 

the target material comprises as the main component an oxygen deficient oxide; 
the oxygen deficient oxide comprises a metal oxide of a chemical formula TiO x that is 
deficient in oxygen as compared with a stoichiometric composition of the metal oxide; and 
Kx<2. 

^ yi. The method according to Claim ^ wherein the sputtering is DC sputtering. 
^2? y(? The method according to Claim yl, wherein the target has a resistivity of at most 



^ y^. The method according to Claim ^2, wherein the target has a resistivity of at most 
*^ 1 Qcm. ^ 

The method according to Claim ^i, wherein the target further comprises an oxide 

C3 

IP of at least one metal selected from the group consisting of Cr, Ce, Y, Si 5 Al and B. 

Q {p / &i 

Q \/f. The method according to Claim 1/6, wherein the target contains the oxide of at 



least one metal in an amount of at most 20 wt%. 

7 j ' i 

£8. The method according to Claim yd, wherein the sputtering is carried out in an 



argon atmosphere or in a mixed atmosphere of argon and oxygen. 

The method according to Claim wherein the mixed atmosphere of argon and 
oxygen comprises at most 30 vol% oxygen. 

^ ^6. The method according to Claim further comprising forming a film having a 
refractive index of 2.4. 
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f ^/2ff^ A sputtering target comprising 
a substrate; 

a target material formed on the substrate; and 

an undercoat of a metal or alloy between the target material and the substrate, wherein 
the target material comprises as the main component an oxygen deficient oxide; 
the oxygen deficient oxide comprises a metal oxide of a chemical formula TiO x that is 
deficient in oxygen as compared with a stoichiometric composition of the metal oxide; and 
Kx<2. 

/a 



The sputtering target according to Claim , wherein the undercoat has a thermal 
expansion coefficient between a thermal expansion coefficient of the target material and a 
thermal expansion coefficient of the substrate. 

^26, The sputtering target according to Claim wherein the undercoat comprises 
a first layer, which is adjacent to the substrate and which has a thermal expansion 
coefficient between the thermal expansion coefficient of the target material and the thermal 
expansion coefficient of the substrate; and 

a second layer, which is adjacent to the target material and which has a thermal 
expansion coefficient within a range of ± 2 x 10" 6 /°C of a thermal expansion coefficient of the 
target material. 

1 yif. The sputtering target according to Clairn^l , wherein the undercoat compnses a 
material selected from the group consisting of Mo, Ti, Ni, Nb, Ta, W, Ni-Al, Ni-Cr, 
Ni-Cr- Al, Ni-Cr- Al- Y and Ni-Co-Cr- Al- Y. ^ 

( The sputtering target according to„2 / f^wherein the undercoat has a thickness of 
from 30 to 100 urn. 

l^^fy. The sputtering target according to Claim wherein the thermal expansion 
coefficient of the undercoat is from 12 x 10" 6 to 15 x 10" 6 /°C. 
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The sputtering target according to Claim p/( 9 wherein the undercoat has a thermal 
expansion coefficient within a range of ± 2 x 10" 6 /°C of a thermal expansion coefficient of the 
target material. / 

V\\p 
The sputtering target according to Claim ^7; wherein the thermal expansion 

coefficient of the undercoat is from 4 x 10" 6 to 1 1 x 10" 6 /°C. 

29. The sputtering t^get according to Claim 21, wherein the target material has a 

ickness of from 2 to J/dnm. 

l^i ^8?The sputtering target according to Clairn^iC wherein the target has a resistivity of 

at most 10 Qcm. 

*~rj¥i. The sputtering target according to Clairn^T, wherein the target has a resistivity of 



fy at most 1 Qcm. 

« J\ , 

^ JpZ. The sputtering target according to Claim j21, wherein the target material further 



comprises an oxide of at least one metal selected from the group consisting of Cr, Ce, Y, Si, 
Al and B. ^ 

The sputtering target according to Claim / 3^wherein the oxide of at least one 



Q metal is contained in an amount of at most 20 wt.%. 



A method of making a sputtering target, the method comprising 
providing an undercoat on a substrate; 
depositing a target material on the undercoat; and 
, forming the sputtering target of Claim 21. 

'A j 

Jfi. The method of Claim wherein the depositing comprises plasma spraying. 
9^2*6. A method of using a sputtering target, the method comprising sputtering the 

*°/ 

sputtering target of Claim ^4.— 



